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Computer-Aided Design System for Gear Drive Devices
with Functional Module Integratio
Kikuo FUJITA, Shinsuke AKAGI and Nobuyuki AMAKI
Design methods for gear drive devices are well described in textbooks and handbooks, since the type
of such design problems are recognized as routine design. Though the design methodology for individual
machine elements has been formalized, it is still difficult and time-consuming to arrange total systems,
such as gear drive devices, which are composed of a set of machine elements. In this paper, we develop
a computer-aided design system for the above design problems. In the system, design knowledge for the
individual machine elements is modularized as “functional modules” in the manner of object orientation, and
the operation and control knowledge for design are integrated with it based on the machine structure defined
by the designer. The system can deal with several classes of gear drive devices and automate the various design
calculation in such design processes. Finally, we show examples of its application to design problems of gear
reducers.
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: Connection for driving motion










































































































































:  Connection representing machine topology
:  Dependency between attributes of elements








:  Linkage between a machine element 
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   . . .
aComponent
: Pointer to an instance object
: Indication with a symbol name
: Instance object
: Slot of an instance variable
attribute2


























(#/ (#* (Variable component: #drivingGear
                  attribute: #rpm)
        (Variable component: #drivingGear
                  attribute: #numberOfTeeth) )
    (Variable component: #myself
              attribute: #numberOfTeeth) )
(a)????????????
(#search: RollingBearingDB
   (Variable component: #myself
             attribute: #innerDiameter)
   (Variable component: #myself
             attribute: #radicalLoad)
   (Variable component: #myself
             attribute: #axialLoad)
   (Variable component: #myself
             attribute: #rpm) )
(b)???????????
(#get: FormFactor
   (Variable component: #myself
             attribute: #numberOfTeeth) )
(c)??????????
(#query: ModuleDialog
   (Variable component: #myself
      attribute: #moduleBasedOnBendingStrength)
   (Variable component: #myself






















































































































(#> (Variable component: #shaft
              attribute: #diameter)
    (Variable component: #revolvingComponent
              attribute: #rootCircleDiameter) )
(a)??????????
(Dictionary new
   at:  #messageForDesigner
   put: ’                              ’;
   at:  #resetAttribute
   put: (Variable component: #revolvingComponent
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staticLoad
number
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aBearingTupple
innerDiameter
   . . .
staticLoad
number
   . . .
aBearingTupple
innerDiameter
   . . .
staticLoad
number
   . . .
: Pointer to an instance object
: Inheritance
: Instance object




   . . .
staticLoad
number






























































































(1) ??, ????????????, ????, 28-2,
(1987), 187.
(2) ??,???????,????, 38-12, (1972), 30.
(3) ???, Booch, G., Object Oriented Design with




????????,??, 54-500, C (1988), 1017.
(5) ?????, ???????????????????
?????????,??, 57-535, C (1991), 1058.
(6) ????????, ????????????????
??????,?????????, 32-5, (1991), 635.
(7) ???????, ??? CAD???????????
??????????????????, ??, 59-568,
C (1993), 394.
(8) Goldberg, A. and Robson, D., Smalltalk-80: The
Language and Its Implementation, (1984), Addison-
Wesley.
(9) Goldberg, A. and Robson, D., Smalltalk-80: The
Interactive Programming Environment, (1984), Addison-
Wesley.
(10) ?? (??), ????????????— Smalltalk-80
? Interlisp-D —, (1987),??, 185.
(11) ?????, ???????????????????
???????,??, 54-499, C (1988), 787.
(12) ?????, ???????????????????
??????? (? 2?),??, 55-520, C (1989), 3087.
